Reaction of l,l-dichloro-2,3,4,5-tetraphenylsilole (1) with water was investigated under different conditions. Treatment of 1 with excess water at room temperature led to cleavage of the five-membered ring and formation of the tetrahydroxydisiloxane (2) as the principal product. 1,l-Dihydroxy-2,3,4,5-tetraphenylsilole (3) was obtained by very gentle hydrolysis of 1 in the presence of NaHCOj at 0°C. When (1) was treated with water in the presence of triethylamine, the cyclotrisiloxane 4 was obtained. A strongly blue shifted emission spectrum (λ max = 382 nm) was observed for cyclotrisiloxane 4.
INTRODUCTION
Silacyclopentadienes (or siloles) have recently attracted considerable interest because of their unique electronic properties. Tamao and coworkers have shown that siloles possess a relatively low energy LUMO due to _*-π* conjugation.
1 Because of their unique electronic structures silole derivatives are efficient electron transporting materials and have been used as new emissive materials for organic electroluminescent (EL) devices.
2 ' 4 Here we report reactions of the easily accessible compound, 1,1-dichloro-2,3,4,5-tetraphenylsilole (l), 5 with water and alcohols. The only previous work on hydrolysis of 1,1-dihalosiloles appears in a publication of Tamao and coworkers wherein l,l-dihydroxy-2,5-bis (trimethylsilyl)-3,4-diphenylsilole was obtained in the reaction of 1,1 -dichloro-2, 5-bis (trimethylsilyl)-3,4-diphenylsilole with water.
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MATERIALS AND METHODS
The syntheses were carried out using a standard Schlenk line under a nitrogen gas atmosphere. 'H and lj C NMR spectra were recorded at 20°C on a Bruker AC 300 spectrometer working at 299.9 MHz for 'H, 125.1 MHz for 13 C; 29 Si NMR spectra were recorded on a Varian Unity-500 (99.96 MHz for 29 Si), in C 6 D 6 using TMS as an internal standard. UV and fluorescence spectra were recorded on a HP 8452 UV-visible spectrophotometer and F-4500 fluorescence spectrophotometer. The quantum yield was measured using quinine sulfate in IN sulfuric acid. 7 1,1-Dichloro-2,3,4,5-tetraphenyl-l-silacyclopentadiene (1) was prepared according to a modified literature procedure.
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Preparation of 2: Hydrolysis of 1,1-dichloro-2,3,4,5-tetraphenylsilole (0.2 g, 0.44 mmol) with water (0.28 g, 15.56 mmol) in THF (30 mL) was complete in 1 h at room temperature. THF was evaporated and the reaction mixture was dissolved in Et->0 and dried with MgSO^. After removing Et->0, crystallization from benzene afforded colorless crystals of (2) (0.25g, 0.3mmol, 68%): t deC omp = 160-162 °C; 'H NMR (C 6 D 6 ): δ 2.9 (s, 4H), 6.65-7.45 (m, 40H). 2i> Si NMR (C 6 D 6 ): δ -63.92. Elemental analysis: calcd. for (Csö^fiSijOsXQ H 6 )(H 2 0): C 79.63 (78.17), Η 5.99 (6.36), Si 6.03 (5.71)%. Preparation of l,l-dihydroxy-2,3,4,5-tetraphenylsilole (3): Into a flask were placed 1.8 g of ice, 3.4 g water, NaHC0 3 (0.25 g) and 15 mL Et 2 0. The flask was cooled with an ice-NaCI bath and stirred. Silole 1 (0.568 g, 1.25 mmol) in 5 mL THF was added dropwise slowly with vigorous stirring so that the temperature did not exceed 0° C. After the addition was complete, the mixture was allowed to warm to room temperature. The water layer was separated and extracted with Et 2 0. The combined ether layer was washed with water and dried over Na 2 S0 4 . The product 3 was obtained after removing the Et 2 0 in vacuo at room temperature (purity 95 % by 'H NMR). IR spectra: _ (0 H) 1350 -1400 cm"'. Elemental analysis: calcd. 
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After 1 h the reaction was complete and the precipitate was filtered from the solution. Solvent was evaporated and the residue was characterized. 29 Si NMR (C 6 D 6 ): δ -20.7; Ή NMR (C 6 D 6 ): δΐ. 14 (t,H6), 3.98(q, H4), 6.83-7.14 (m, H20); MS(E1): m/z = 474.3 [M + ], Data collection and structural refinement of 2 and 4: Intensity data for these compounds were collected using a Bruker SMART ccd area detector (1) mounted on a Bruker P4 goniometer using graphitemonochromated Mo Κα radiation (λ = 0.71073 A). Experimental conditions and unit cell information are summarized in Table 1 . The bonds lengths and angles for 2 and 4 are given in Tables 2, 3 , and 4.
RESULTS AND DISCUSSION Treatment of 1 with excess water at room temperature led to cleavage of the five-membered ring and formation of the tetrahydroxydisiloxane 2 as the principal product (Scheme 1). Compound 2 might arise from a sequence of reactions similar to that shown in Scheme 1, involving acid cleavage of the silacyclopentadiene ring. The X-ray crystal structure of 2 (Figure 1) showed that the compound is formed as the cis-cis (Ζ, Z) isomer. Several authors have described the action of acids on siloles leading to cleavage of two endocyclic Si -C bonds. The corresponding butadienes in which the geometry of the parent silole is retained are produced in high yields. Thus, Gilman and coworkers observed that hydrogen bromide in refluxing ethanol reacts with l,l-dimethyl-2, 5-diphenylsilole to produce trans, trans-(or Ε, E-) 1,4-diphenylbutadiene. 8 A similar reaction occurs with glacial acetic acid on prolonged reflux and with concentrated hydrochloric acid in DME. In analogous reactions l,l-dimethyl-2, 3,4,5-tetraphenylsilole gave trans, trans-(or Ε, E-) 1,2,3,4-tetraphenylbutadiene. 9 X-ray crystallography of tetrahydroxydisiloxane 2 has revealed a trimeric structure through the intermolecular hydrogen bonding, as shown in The displacement ellipsoids were drawn at the 50% probability level. The hydroxyl hydrogens involved in hydrogen bonding were, due to the nature of the hydrogen bonds, disordered and modeled with 50% occupancy. The water molecule site was only partially occupied. Restraints on the displacement parameters of the solvent water were required for the refinement to achieve convergence.
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When 1 was treated with water in the presence of triethylamine, the cyclotrisiloxane (4) was obtained (Equation 2).
Equation 2
Ph 4 The molecule sits on a crystallographic 2-fold axis.
The six-membered ring of 4 is virtually planar, with Si-O-Si angles of 134°. The structure thus resembles that for other cyclotrisiloxanes, e.g. trans-andm-1, 2,3-trimethyl-l, 2,3-triphenylcyclotrisiloxane 1 -1 and hexaphenylcyclotrisiloxane.
14 Cyclotrisiloxane 4 showed similar photophysical properties to other tetraphenylsiloles with electronegative substituents on silicon. 15 4 exhibits three absorption bands around 250 (ε = 7020), 300 (ε = 2910), and 370 (ε = 2440) nm. The relatively low intensity of the band at 370 nm is usual for 1,2,3,4-tetraphenylsiloles, probably because conjugation between the phenyl groups and silole ring is limited sterically. The quantum yield of fluorescence, Φγ = 0.051, is higher than for siloles described previously. Reaction of 1 with methanol or ethanol in the presence of Et 3 N produced, as expected, the corresponding dialkoxysiloles (5a,b) (equation 3). This simple reaction has apparently not been described previously, Robert West et al.
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although Tamao and coworkers have described the formation of l,l-dialkoxy-2, 5-bistrimethylsilyl-(or dimethyl)-3,4-diphenylsiloles upon alcoholysis of corresponding diaminosiloles in the presence of AIC1 3 . The aromatic silole ether 5c appeared to be less stable than 5a,b. When 1 was treated with 2-methyl-8-hydroxyquinoline 6 in benzene in the presence of Et 3 N at room temperature only tricyclosiloxane (4) and recovered initial reagent 6 were obtained (Scheme 2). The formation of these compounds might be explained in terms of hydrolysis of the unstable 5c. Similar degradation of diaroxysilanes has been described previously.
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